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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Are exhaust air particle uptake equipment which carries out uptake of the exhaust air particle of a diesel 
power plant by electric control, and corona discharge is caused around the needle point. The needle electrode for 
electrifying said particle, and the uptake electrode for being prepared in the shape of a tunnel corresponding to this 
needle electrode, and carrying out uptake of said electrified particle by electrostatic force, While coming to have the 
deflecting electrode of the shape of cylindrical or a column for giving the deflecting force which faces to said uptake 
electrode to said electrified particle Because said needle electrode with the small cross section protrudes on the apical 
surface abbreviation center section of said deflecting electrode with the big cross section in one Exhaust air particle 
collection equipment of a diesel power plant with which a needle deviation joint electrode is constituted, and this needle 
deviation joint electrode is characterized by coming to carry out insertion arrangement into said uptake electrode. 
[Claim 2] Are exhaust air particle uptake equipment which carries out uptake of the exhaust air particle of a diesel 
power plant by electric control, and corona discharge is caused around the needle point. The needle electrode for 
electrifying said particle, and the uptake electrode for being prepared in the shape of a tunnel corresponding to this 
needle electrode, and carrying out uptake of said electrified particle by electrostatic force, While coming to have the 
deflecting electrode of the shape of cylindrical or a column for giving the deflecting force which faces to said uptake 
electrode to said electrified particle Because said needle electrode with the small cross section protrudes on the point of 
said deflecting electrode with the big cross section in one Exhaust air particle collection equipment of a diesel power 
plant with which the needle deviation joint electrode which has the level difference section is constituted, and this 
needle deviation joint electrode is characterized by coming to carry out insertion arrangement into said uptake electrode. 

[Claim 3] Are exhaust air particle uptake equipment which carries out uptake of the exhaust air particle of a diesel 
power plant by electric control, and corona discharge is caused around the needle point. The needle electrode for 
electrifying said particle, and the uptake electrode for being prepared in the shape of a tunnel corresponding to this 
needle electrode, and carrying out uptake of said electrified particle by electrostatic force, While coming to have the 
deflecting electrode of the shape of cylindrical or a column for giving the deflecting force which faces to said uptake 
electrode to said electrified particle Said needle electrode which has the sharp needle point and idiosoma by protruding 
on the point of said deflecting electrode with the bigger cross section than that of said idiosoma in one Exhaust air 
particle collection equipment of a diesel power plant with which a needle deviation joint electrode is constituted, and 
this needle deviation joint electrode is characterized by coming to carry out insertion arrangement into said uptake 
electrode. 

[Claim 4] Said needle deviation joint electrode is exhaust air particle uptake equipment of the diesel power plant by the 
electric control according to claim 1, 2, or 3 characterized by considering as the configuration placed during exhaust air 
of a diesel power plant where the needle point of said needle electrode is turned to the upstream of said flueway. 
[Claim 5] It is exhaust air particle uptake equipment of the diesel power plant by the electric control according to claim 
1, 2, 3, or 4 which said a majority of tunnel-like uptake electrodes are arranged, and insertion arrangement of said 
needle deviation joint electrode is carried out in the inside of each uptake electrode, and is characterized by constituting 
each uptake electrode so that it may become said a part of flueway of a diesel power plant. 

[Claim 6] Exhaust-air particle uptake equipment of the diesel power plant by title electric control according to claim 5 
characterized by coming to have the equipment box which said a majority of uptake electrodes are arranged, has the 
input and the tap hole of the unit or two or more uptake units which come to carry out insertion arrangement of said 
needle deviation joint electrode, and said exhaust air of a diesel power plant in each uptake electrode, and holds said 
each uptake unit in the receipt condition. 

[Claim 7] Said uptake unit is exhaust air particle uptake equipment of the diesel power plant by the electric control 
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according to claim 6 characterized by being held free [ the attachment and detachment to said equipment box ] at a 
receipt condition. 

[Claim 8] Are exhaust air particle uptake equipment which carries out uptake of the exhaust air particle of a diesel 
power plant by electric control, and corona discharge is caused around the needle point. Many needle electrodes for 
electrifying said particle, and many uptake electrodes for being prepared in the shape of a tunnel corresponding to each 
needle electrode, and carrying out uptake of said electrified particle by electrostatic force, By the cylindrical or thing for 
giving the deflecting force which faces to said each uptake electrode to said electrified particle protruded on said each 
deflecting electrode with which it has column-like many deflecting electrodes, and said each needle electrode 
corresponds in one Many needle deviation joint electrodes are formed. And each needle deviation joint electrode While 
coming to hold the unit or two or more uptake units which insertion arrangement is carried out and are constituted in 
said each corresponding uptake electrode in the receipt condition at the equipment box which has the input and the tap 
hole of said exhaust air of a diesel power plant The concave electrode subunit which, as for said uptake unit, comes to 
arrange said a majority of tunnel-like uptake electrodes, It is exhaust air particle uptake equipment of the diesel power 
plant by the electric control which consists of a convex electrode subunit which comes to arrange said a majority of 
needle deviation joint electrodes, and is characterized by coming to attach said concave electrode subunit and said 
convex electrode subunit free [ attachment and detachment ] mutually. 

[Claim 9] Exhaust air particle uptake equipment of the diesel power plant by the electric control according to claim 6, 7, 
or 8 characterized by setting up twice [ at least / more than ] as widely as the direct cross sectional area of said input of 
said equipment box the area of the field which serves as a path substantially among the direct cross sectional areas of 
said uptake unit as exhaust air. 

[Claim 10] They are claim 1 characterized by grounding said uptake electrode while the forward polar high voltage is 
impressed to said needle electrode, corona discharge is caused around the needle point and plus ion is generated thru/or 
exhaust air particle uptake equipment of the diesel power plant by electric control given in any 1 of 9. 
[Claim 1 1] Claim 1 characterized by establishing the moderation means for slowing down the flow of exhaust air near 
[ said ] a needle electrode in said equipment box between said input and said needle electrodes thru/or exhaust air 
particle uptake equipment of the diesel power plant by electric control given in any 1 of 10. 

[Claim 12] Said moderation means is exhaust air particle uptake equipment of the diesel power plant by the electric 
control according to claim 1 1 characterized by coming to have an unit or two or more plate-like members. 
[Claim 13] Exhaust air particle uptake equipment of the diesel power plant by the electric control according to claim 12 
characterized by many stomata being drilled by said plate-like member of at least 1 . 

[Claim 14] Said moderation means is exhaust air particle uptake equipment of the diesel power plant by the electric 
control according to claim 1 1 characterized by coming to have the porous mesh-like member of an unit or plurality. 
[Claim 15] Said diesel power plant is claim 1 characterized by being the diesel power plant of car loading thru/or 
exhaust air particle uptake equipment of the diesel power plant by electric control given in any 1 of 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust air particle uptake equipment of the diesel power plant by 

electric control. 

[0002] 

[Description of the Prior Art] During exhaust air of a diesel power plant, a lot of carbon particles (the so-called black 
smoke) exist as everyone knows, and this carbon particle dances the inside of long time amount air, and after being 
breathed out in air through a flueway, finally, it serves as soot etc. and it flies down to a floor line, a road surface, 
clothes, etc. from it. By the way, since carbon adsorbs a thing well, various chemicals, such as a ** gun related 
substance, stick to the carbon particle which floats the inside of air, it enters into the body because human being absorbs 
this carbon particle, and it is becoming clear gradually to cause the disease of a gun or a respiratory system. Since it is 
such, now, the diesel power plant of car loading, such as a truck and a bus, serves as a big social problem as a pollution 
source of environmental air. Then, in order to protect environmental air from diesel smoke contamination, the black- 
smoke uptake equipment which installed the black-smoke removal filter which consists of a metal fiber, an element of a 
honeycomb configuration, etc. in the flueway of the diesel power plant of car loading is offered as indicated by JP,61- 
551 14,U, JP,61-84851,U, etc. However, with this kind of black-smoke removal filter, when using it for a long period of 
time, there was a fault that a lifting and pressure loss increased blinding by the black smoke which carried out uptake. 
[0003] As a means to cancel this un-arranging, the static electricity diesel particle filter, with which blinding does not 
happen is proposed as indicated by JP,2-75716,A. Drawing 15 is drawing of longitudinal section showing the 
configuration of a static electricity diesel particle filter given [ this ] in an official report. As shown in this drawing, the 
outline configuration of this static electricity diesel particle filter is carried out from the voltage source 4 which 
impresses the high voltage between the flow room 1 of a cylindrical shape, the corona electrode 2 which are extra-fine- 
wire-like objects, such as a tungsten wire stretched along with the flow room axis in this flow room 1, the separation 
electrode 3 of the cylindrical shape counterposed by this corona electrode 2, and the corona electrode 2 and the 
separation electrode 3. In such a configuration, if an exhaust stream 5 advances into the flow room 1, the electric charge 
of the carbon particle 6 contained in an exhaust stream 5 will be carried out by corona discharge, and it will be deflected 
and caught by electrostatic force toward the separation electrode 3. Consequently, the pure exhaust stream 7 by which 
the black smoke was reduced will be discharged from a diesel particle filter. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional static electricity diesel 
particle filter, since electric-field concentration distributed along with the filament of a corona electrode, even if it 
impressed the high voltage, it was performed whether corona discharge is performed continuously or it is small, but, for 
this reason, there was a practically serious difficulty [ say / being very small unstably / exhaust air particle uptake 
capacity, such as a black smoke, ]. in addition, lines with a super-thin corona electrode, such as a tungsten wire, — since 
it consisted of the body, when vibration and an impact were carried during transit at the car which wins popularity 
continuously, there was also un-arranging [ of having often disconnected ]. 

[0005] This invention was made in view of the above-mentioned situation, and aims at offering the exhaust air particle 
uptake equipment of the diesel power plant by electric control which has preeminent exhaust air particle uptake capacity 
and endurance also under severe conditions, such as car loading. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 
1 Are exhaust air particle uptake equipment which carries out uptake of the exhaust air particle of a diesel power plant 
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by electric control, and corona discharge is caused around the needle point. The needle electrode for electrifying the 
above-mentioned particle, and the uptake electrode for being prepared in the shape of a tunnel corresponding to this 
needle electrode, and carrying out uptake of the above-mentioned electrified particle by electrostatic force, While 
coming to have the deflecting electrode of the shape of cylindrical or a column for giving the deflecting force which 
faces to the above-mentioned uptake electrode to the above-mentioned electrified particle A needle deviation joint 
electrode consists of that the above-mentioned small needle electrode of the cross section protrudes on the apical surface 
abbreviation center section of the above-mentioned big deflecting electrode of the cross section in one, and this needle 
deviation joint electrode is characterized by coming to carry out insertion arrangement into an uptake electrode. 
[0007] Moreover, invention according to claim 2 is exhaust air particle uptake equipment which carries out uptake of 
the exhaust air particle of a diesel power plant by electric control, and causes corona discharge around the needle point. 
The needle electrode for electrifying the above-mentioned particle, and the uptake electrode for being prepared in the 
shape of a tunnel corresponding to this needle electrode, and carrying out uptake of the above-mentioned electrified 
particle by electrostatic force, While coming to have the deflecting electrode of the shape of cylindrical or a column for 
giving the deflecting force which faces to the above-mentioned uptake electrode to the above-mentioned electrified 
particle The needle deviation joint electrode which has the level difference section consists of that the above-mentioned 
small needle electrode of the cross section protrudes on the point of the above-mentioned big deflecting electrode of the 
cross section in one, and this needle deviation joint electrode is characterized by coming to carry out insertion 
arrangement into the above-mentioned uptake electrode. 

[0008] Moreover, invention according to claim 3 is exhaust air particle uptake equipment which carries out uptake of 
the exhaust air particle of a diesel power plant by electric control, and causes corona discharge around the needle point. 
The needle electrode for electrifying the above-mentioned particle, and the uptake electrode for being prepared in the 
shape of a tunnel corresponding to this needle electrode, and carrying out uptake of the above-mentioned electrified 
particle by electrostatic force, While coming to have the deflecting electrode of the shape of cylindrical or a column for 
giving the deflecting force which faces to the above-mentioned uptake electrode to the above-mentioned electrified 
particle The above-mentioned needle electrode which has the sharp needle point and idiosoma by protruding on the 
point of the above-mentioned deflecting electrode with the bigger cross section than that of the above-mentioned 
idiosoma in one A needle deviation joint electrode is constituted and this needle deviation joint electrode is 
characterized by coming to carry out insertion arrangement into the above-mentioned uptake electrode. 
[0009] Moreover, it is exhaust air particle uptake equipment of the diesel power plant by electric control according to 
claim 1, 2, or 3, the above-mentioned needle deviation joint electrode is in the condition which turned the needle point 
of the above-mentioned needle electrode to the upstream of the above-mentioned flueway, and invention according to 
claim 4 is characterized by considering as the configuration placed during exhaust air of a diesel power plant. 
[0010] Moreover, invention according to claim 5 is exhaust air particle uptake equipment of the diesel power plant by 
electric control according to claim 1, 2, 3, or 4, and it is characterized by being constituted so that many above- 
mentioned tunnel-like uptake electrodes may be arranged, and insertion arrangement of the above-mentioned needle 
deviation joint electrode may be carried out in the inside of each uptake electrode and each uptake electrode may 
become a part of above-mentioned flueway of a diesel power plant. 

[001 1] Moreover, invention according to claim 6 is exhaust-air particle uptake equipment of the diesel power plant by 
electric control according to claim 5, and many above-mentioned uptake electrodes are arranged, and it has the input 
and the tap hole of the unit or two or more uptake units which come to carry out insertion arrangement of the above- 
mentioned needle deviation joint electrode, and above-mentioned exhaust air of a diesel power plant in each uptake 
electrode, and is carrying out [ coming to have in the equipment box which holds each uptake unit in the receipt 
condition, and ] as the description. 

[0012] Moreover, invention according to claim 7 is exhaust air particle uptake equipment of the diesel power plant by 
electric control according to claim 6, and is characterized by holding the above-mentioned uptake unit free [ the 
attachment and detachment to the above-mentioned equipment box ] at a receipt condition. 

[0013] Moreover, invention according to claim 8 is exhaust air particle uptake equipment which carries out uptake of 
the exhaust air particle of a diesel power plant by electric control, and causes corona discharge around the needle point. 
Many needle electrodes for electrifying the above-mentioned particle, and many uptake electrodes for being prepared in 
the shape of a tunnel corresponding to each needle electrode, and carrying out uptake of the above-mentioned electrified 
particle by electrostatic force, By the cylindrical or thing for giving the deflecting force which faces to each above- 
mentioned uptake electrode to the above-mentioned electrified particle protruded on each above-mentioned deflecting 
electrode with which it has column-like many deflecting electrodes, and each above-mentioned needle electrode 
corresponds in one Many needle deviation joint electrodes are formed. And each needle deviation joint electrode While 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/12/2004 



Page 3 of 7 



coming to hold the unit or two or more uptake units which insertion arrangement is carried out and are constituted in 
each above-mentioned corresponding uptake electrode in the receipt condition at the equipment box which has the input 
and the tap hole of above-mentioned exhaust air of a diesel power plant The concave electrode subunit which, as for the 
above-mentioned uptake unit, comes to arrange many above-mentioned tunnel-like uptake electrodes, It consists of a 
convex electrode subunit which comes to arrange many above-mentioned needle deviation joint electrodes, and the 
above-mentioned concave electrode subunit and the above-mentioned convex electrode subunit are characterized by 
coming to be attached free [ attachment and detachment ] mutually. 

[0014] Moreover, invention according to claim 9 is exhaust air particle uptake equipment of the diesel power plant by 
electric control according to claim 6, 7, or 8. The area of the field which serves as a path substantially among the direct 
cross sectional areas of the above-mentioned uptake unit as exhaust air Exhaust air particle uptake equipment of the 
diesel power plant by the electric control according to claim 6, 7, or 8 characterized by being set up twice [ at least / 
more than ] as widely as the direct cross sectional area of the above-mentioned input of the above-mentioned equipment 
box. 

[0015] Moreover, invention according to claim 10 is claim 1 thru/or exhaust air particle uptake equipment of the diesel 
power plant by electric control given in any 1 of 9, and while the forward polar high voltage is impressed to the above- 
mentioned needle electrode, corona discharge is caused around the needle point and plus ion is generated, it is 
characterized by grounding the above-mentioned uptake electrode. 

[0016] Moreover, invention according to claim 1 1 is claim 1 thru/or exhaust air particle uptake equipment of the diesel 
power plant by electric control given in any 1 of 10, and is characterized by establishing the moderation means for 
slowing down the flow of exhaust air near [ above-mentioned ] a needle electrode between the above-mentioned input 
and the above-mentioned needle electrode at the above-mentioned equipment box. 

[0017] Moreover, invention according to claim 12 is exhaust air particle uptake equipment of the diesel power plant by 
electric control according to claim 11, and the above-mentioned moderation means is characterized by coming to have 
an unit or two or more plate-like members. 

[0018] Moreover, invention according to claim 13 is exhaust air particle uptake equipment of the diesel power plant by 
electric control according to claim 12, and is characterized by drilling many stomata at the above-mentioned plate-like 
member of at least 1 . 

[0019] Moreover, invention according to claim 14 is exhaust air particle uptake equipment of the diesel power plant by 
electric control according to claim 11, and the above-mentioned moderation means is characterized by coming to have 
the porous mesh-like member of an unit or plurality. 

[0020] Moreover, invention according to claim 1 5 is claim 1 thru/or exhaust air particle uptake equipment of the diesel 
power plant by electric control given in any 1 of 14, and is characterized by the above-mentioned diesel power plant 
being a diesel power plant of car loading. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 
drawing. Explanation is concretely given using an example. 

<> A mimetic diagram for 1st example drawing 1 to explain the fundamental configuration and the principle of 
operation of exhaust air particle uptake equipment of a diesel power plant by the electric control which is the 1st 
example of this invention, and dr awin g 2 The decomposition perspective view and drawin g 3 which decompose and 
show the configuration of this exhaust air particle uptake equipment The electric system Fig. of this exhaust air particle 
uptake equipment and drawing 4 Drawing of longitudinal section of the uptake unit which constitutes the principal part 
of this exhaust air particle uptake equipment, and drawin g 5 The partial expansion perspective view which the 
perspective view and drawin g 7 as which drawing of longitudinal section in which decomposing into a subunit and 
showing this uptake unit, and drawin g 6 regarded this uptake unit from the before side (upstream of an exhaust stream) 
expand a part of drawin g 6 , and is shown, and drawing 8 are the perspective views which looked at this uptake unit 
from the backside (downstream of an exhaust stream). 

[0022] The exhaust air particle uptake equipment of this example is attached in flueways of the diesel power plant of car 
loading, such as a truck and a bus, is applied to the exhaust emission control device which carries out uptake of the 
carbon particle under exhaust air (black smoke) electrostatic by adoption of a needle discharge method, and explains the 
fundamental configuration and the principle of operation of this example with reference to drawing 1 first. The exhaust 
air particle uptake equipment of this example causes corona discharge 9 around needle point 8a, as shown in drawing 1 . 
The needle electrode 8 for electrifying the carbon particles (black smoke) 10 and 10 and --, The uptake electrode 1 1 for 
carrying out uptake of the electrified carbon particles (electrification carbon particle) 10a and 10a and electrified - by 
electrostatic force, The deflecting electrode 12 for giving the deflecting force which faces to the uptake electrode 1 1 to 
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the electrification carbon particles 10a and 10a and --, It has fundamentally the high voltage direct current power source 
13 for impressing the predetermined direct-current high voltage (this example 5-6kV) between the needle electrode 8 
and the uptake electrode 1 1 and between a deflecting electrode 12 and the uptake electrode 11, and is constituted. The 
above-mentioned needle electrode 8 turned to the upstream of the flueway of a diesel power plant needle point 8a by 
which nickel plating was carried out, and carried out abbreviation coincidence of the mutual axial center, and has fixed 
by welding, a caulking, etc. in this example to the point of the deflecting electrode 12 of 10mm angle of abbreviation, 
and the shape of a square bar with a die length of 5-6cm. The needle deviation joint electrode (8 12) which is the 
electrode combination of the needle electrode 8 and deflecting electrode 12 which have an axial center common to 
abbreviation mutually by this is formed. It is constructing the plate-like metal plate of four sheets to a cross-section 
rectangle, and the above-mentioned uptake electrode 1 1 is used as the electrode (20mm angle of abbreviation, die length 
of 5 -6cm) of the shape of a tunnel which serves as a path as exhaust air, and in the tunnel of the uptake electrode 1 1 , a 
needle deviation joint electrode (8 12) carries out a tunnel and an axial center [ abbreviation ], and it is arranged. 
Moreover, the above-mentioned high voltage direct current power source 13 consists of a direct-current-direct-current 
conversion circuit which carries out the pressure up of the electrical potential difference of DC24V supplied from the 
dc-battery 14 of car loading to 5-6kV of DC, and outputs it to it, a forward polar output terminal is connected to the part 
of a deflecting electrode 12 among needle deviation joint electrodes (8 12), and the negative polar output terminal has 
composition grounded. In addition, the uptake electrode 1 1 is also grounded. 

[0023] In the above-mentioned configuration, the electrical potential difference of DC24V is supplied to the high 
voltage direct current power source 13 from a dc-battery 14 at the same time an engine will start, if the engine key 
switch (ignition switch) 15 is turned ON. If supply of the electrical potential difference of DC24V is received, the high 
voltage direct current power source 13 will generate the high pressure of 5-6kV of DC, and will output it to a needle 
deviation joint electrode (8 12). Thereby, although the needle electrode 8 and a deflecting electrode 12 serve as high 
potential, since electric field concentrate on needle point 8a of the needle electrode 8 especially, corona discharge 9 
generates them continuously stably around needle point 8a. So, in case exhaust air of a diesel power plant passes 
through that, gas molecules with comparatively low ionization energy, such as residual oxygen under exhaust air, 
ionize, and it becomes plus ion, and this will adhere to the carbon particle 10 and the charge of plus ion will be given to 
the particle itself. Thus, the thing near the uptake electrode 1 1 is adsorbed to electrified carbon particle 10a by the plate 
of the uptake electrode 1 1 of negative potential. On the other hand, first, if the electrification carbon particles 10a and 
10a and — which are separated from the plate of the uptake electrode 1 1 are deflected in the direction of the uptake 
electrode 1 1 with the forward potential of a deflecting electrode 12 (repulsion) and approach the uptake electrode 11, 
they will be adsorbed by the plate of the uptake electrode 1 1 of negative potential, so, an about 0.01 -micrometer minute 
thing to about 10 micrometers comparison size - uptake can be efficiently carried out to the **** carbon particles 10 
and 10 and 

[0024] Next, with reference to drawing 2 thru/or drawing 8 , the concrete configuration of the exhaust air particle uptake 
equipment of this example is explained. Before and after becoming many needle electrodes 8 and 8 and — from the 
uptake electrodes 1 1 and 1 1 and - with deflecting electrodes 12 and 12 and — , respectively, the outline configuration of 
the exhaust air particle uptake equipment of this example is carried out from the uptake units 16 and 16 of two steps of 
cube types, the high voltage direct current power source 13, and the equipment box 17 that carries out receipt 
maintenance of these. The fixing metal 19 and 19 of the pair for carrying out attachment immobilization of the exhaust 
air particle uptake equipment of this example at the body 1 8 of a car, as shown in drawin g 2 is attached in the top face 
of the equipment box 1 7, and the insertion hole which lets the lead wire 20 and 20 connected to the input terminal of the 
high voltage direct current power source 13 pass is drilled in the corner. The tube-like exhaust air input 22 where the 
flange 21 was attached to the front face of the equipment box 17 as shown in drawing 3 is formed, it connects with the 
flueway 23 of the silencer lower stream of a river which is not illustrated through flanges 21 and 24, and the exhaust air 
25 breathed out from a diesel power plant is made to flow into the interior of the equipment box 17. The tube-like 
exhaust air tap hole 26 is established in the rear face of the equipment box 17, and the exhaust air 27 with which the 
black smoke was removed is discharged to an external environment. Moreover, the covering device 28 of a rotation type 
is formed in one side face of the equipment box 17, and it enables it to take the uptake units 16 and 16. Two floor rails 
29 and 29 which opened predetermined spacing in the interior of the equipment box 17 mutually, and were put side by 
side in parallel with a front face, Two head-lining rails 30 and 30 arranged in the location which counters each floor rail 
29 and 29 make a pair, and are prepared. The floor rails 29 and 29, It has the composition that the uptake units 16 and 
16 are put in order and **-arrival-held forward and backward free [ attachment and detachment ] by sliding on the back 
to the front in the condition of having fitted the uptake units 16 and 16 into the corresponding head-lining rails 30 and 
30. In addition, although not expressed to drawjng.3 , where the uptake units 16 and 16 are **-arrival-held to the 
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equipment box 17, the exhaust air 25 which flowed in the equipment box 17 from the exhaust air input 22 carries out 
sequential passage of the uptake units 16 and 16, and is surely discharged by the external environment. 
[0025] As shown in drawin g 5 , each uptake unit 16 consists of attachment structure of the convex electrode subunit 3 1 
which are both cube types and was isolated electrically, and the concave electrode subunit 32, and as shown in drawing 
4 , drawjngjS , and dr awin g 7 , it has become the uptake electrodes 1 1 and 1 1 arranged in the shape of a grid, and the 
thing of by which every one needle deviation joint electrode (8 12) was inserted into each tunnel. [ many ] Here, the 
concave electrode subunit 32 has the composition that much uptake electrodes 1 1 and 1 1 of 20mm angle of abbreviation 
and the shape of a tunnel with a die length of 5-6cm and -- were arranged in the shape of a grid, by including two or 
more metal plates 11a and 1 lb and the thing with which every direction engaged — in the rectangular condition mutually 
at intervals of 20mm of abbreviation in the metal frame 33 of the rectangle which has the open section in an order side. 
Moreover, the convex electrode subunit 31 is in the condition in which the needle electrodes 8 and 8 and — turned the 
needle points 8a and 8a and — to the exhaust air input 22 side. It has come to arrange deflecting electrodes 12 and 12, 
the needle deviation joint electrode (8 12) of — with which it comes to protrude on a point (the uptake electrodes 1 1 and 
11, and — and a same number individual), (8, 12), and ~ in the uptake electrodes 1 1 and 11,-, the location 
corresponding to 1 to 1 in the shape of a grid. These needle deviation joint electrodes (8 12), (8, 12), and — are really 
formed successively to the metal connection members 34 and 34 constructed in one in all directions, and support 
immobilization is carried out. These connection members 34 and 34 are connected to the output terminal of the high- 
tension side of the high voltage direct current power source 13 through lead wire 20 and 20, and, thereby, the 
equipotential high voltage is mutually impressed to deflecting electrodes 12 and 12 and -- with all the needle electrodes 
8 and 8 and — . Support immobilization of the above-mentioned connection members 34 and 34 and ~ is carried out 
through the electric insulation members 36 and 36, such as rigid resin, and ~ at the metal frame 35 for support of the 
rectangle which has the open section in an order side. 

[0026] The concave electrode subunit 32 is attached in the front face of the above-mentioned metal frame 35 for support 
free [ attachment and detachment in the metal frame for support ] by attachment immobilization of the metal frame 37 
for fitting of the rectangle which similarly has the open section in an order side being carried out, and the metal frame 
33 of the concave electrode subunit 32 being attached in this metal frame 37 for fitting. Thus, all the uptake electrodes 
1 1 and 1 1 and which were arranged in the shape of a grid will be in a contact condition to the equipment box 1 7 
electrically through the metal frame 33, the metal frame 37 for fitting, and the metal frame 35 for support. And since 
this equipment box 17 is grounded in case attachment immobilization is carried out at the body 18 of a car, the uptake 
electrodes 1 1 and 1 1 and — will also be grounded. On the other hand, since the electric insulation members 36 and 36 
and — are inserted in between, both will be in the condition with the uptake electrodes 1 1 and 1 1 and - of having been 
isolated electrically to a needle deviation joint electrode (8 12), (8, 12), and ~. In addition, in this example, total of the 
cross-sectional area of the gap of the uptake electrode 1 1 and deflecting electrode 12 which serve as a path among the 
uptake units 16 and 16 as exhaust air 25 is widely set up more than twice [ at least ] rather than the right section product 
of the flueway 25 of a diesel power plant. 

[0027] In the above-mentioned configuration, the electrical potential difference of DC24V is supplied to the high 
voltage direct current power source 13 from a dc-battery 14 at the same time an engine will start if the engine key 
switch (ignition switch) 15 is turned ON as shown in drawing 3 . If supply of the electrical potential difference of 
DC24V is received, the high voltage direct current electrical potential difference 13 will generate the high pressure of 5- 
6kV of DC, and will output it to two steps of uptake units 16 and 16 approximately. Although deflecting electrodes 12 
and 12 and - turn into the needle electrodes 8 and 8 and - which were arranged in the shape of a grid with high 
potential by this, since electric field concentrate on the needle electrodes 8 and 8, the needle points 8a and 8a of --, and - 
- especially, corona discharge 9 and 9 and — occur continuously stably around the needle points 8a and 8a and — . So, in 
case exhaust air 25 of a diesel power plant passes each needle point 8a and 8a and — , gas molecules with comparatively 
low ionization energy, such as residual oxygen under exhaust air, ionize, and it becomes plus ion, and this will adhere to 
the carbon particles 10 and 10 and --, and the charge of plus ion will be given to the particle itself. Thus, what has the 
electrified carbon particles 10a and 10a and — close to the corresponding uptake electrodes 1 1 and 1 1 and — is adsorbed 
by the uptake electrodes 1 1 and 1 1 of negative potential, and the plate of — . On the other hand, if the uptake electrodes 
1 1 and 1 1, the electrification carbon particles 10a and 10a of - which are separated from the plate, and — are deflected 
in the uptake electrodes 1 1 and 1 1 and the direction of ~ with the forward potential of a deflecting electrode 12 
(repulsion) and approach the uptake electrodes 1 1 and 1 1 and first, they will be adsorbed by the uptake electrodes 1 1 
and 1 1 of negative potential, and the plate of --. In addition, if it flows in in the equipment box 17 from the exhaust air 
input 22, since the cross sectional area of the equipment box 17 is set up sufficiently more widely than the right section 
product of the flueway 23 of a diesel power plant, exhaust velocity can weaken the exhaust air 25 breathed out from the 
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diesel power plant. Therefore, before exhaust air is breathed out by the external environment, a black smoke will be 
efficiently adsorbed by the uptake electrodes 1 1 and 1 1 and 

[0028] So, since according to the above-mentioned configuration deflecting electrodes 12 and 12 and a group with - are 
arranged by the needle electrodes 8 and 8 with the uptake electrodes 1 1 and 1 1 and --, and are arranged in the shape of a 
grid with - and it is moreover arranged approximately in two steps, it migrates to the large range and the curtain of 
continuous stable corona discharge is formed in two places approximately. Therefore, the uptake of the carbon particles 
10 and 10 and - can be carried out certainly. Moreover, since the path of idiosoma is thick while electric field can be 
centralized there, therefore the continuous stable corona discharge 9 and 9 and - can be obtained, since the needle 
electrodes 8 and 8 and ~ have the sharp needle points 8a and 8a and sharp --, it has preeminent black-smoke uptake 
capacity and endurance also under severe conditions, such as car loading. 

[0029] <> Outline drawing of longitudinal section in which the decomposition perspective view which 2nd example 
drawing.9 decomposes the configuration of the exhaust-air particle uptake equipment of the diesel power plant by the 
electric control which is the 2nd example of this invention, and is shown, and drawin g 10 show the configuration of this 
exhaust-air particle uptake equipment, and drawing 1 1 are drawings showing the configuration of the moderation plate 
built into this exhaust-air particle uptake equipment, this drawing (a) is rear view, and this drawing (b) is a side 
elevation. The place where the exhaust air particle uptake equipment of this example differs from it of the 1st above- 
mentioned example greatly is the point which inserted the moderation plate 38 for decelerating the rate of exhaust air 25 
between the exhaust air input 22 and the uptake unit 16 of the preceding paragraph. If such a moderation plate 38 is 
formed, since the rate of exhaust air 25 can be weakened further much more, black-smoke uptake capacity improves still 
more certainly. 

[0030] <> Outline drawing of longitudinal section showing the configuration of the exhaust air particle uptake 
equipment of the diesel power plant by the electric control whose 3rd example drawing 12 is the 3rd example of this 
invention, and drawing 13 are drawings showing the configuration of the moderation plate built into this exhaust air 
particle uptake equipment, this drawing (a) is rear view and this drawing (b) is a side elevation. In this example, it 
replaces with the moderation plate 38 of the 2nd example, and moderation plate 38a by which many stomata 39 and 39 
and - were drilled near the center section by the radial is used. Also by the configuration of this example, the 2nd 
above-mentioned example and the same effectiveness as abbreviation can be acquired. In addition, the eddy which is 
easy to generate at the plate rear face can be prevented, and a desirable result can also be expected on hydrodynamics. In 
addition, stomata 39 and 39 and — may be irregularly [ not only in what is distributed over a radial, but ] scattered. 
[0031] <> 4th example drawin g 14 is outline drawing of longitudinal section showing the configuration of the exhaust 
air particle uptake equipment of the diesel power plant by the electric control which is the 4th example of this invention, 
the configuration of the 3rd example above-mentioned with the exhaust air particle uptake equipment of this example — 
in addition, the auxiliary mesh 40 for moderation which consists of refractory material, such as stainless steel, ~ 
moderation plate 38a - it is prepared immediately down-stream. According to the configuration of this example, when a 
part of black smoke adsorbs, since exhaust air 25 is fully slowed down by the auxiliary mesh 40 for moderation, black- 
smoke uptake capacity increases certainly much more rather than the case of the configuration of the 2nd example by it. 
[0032] As mentioned above, although the example of this invention has been explained in full detail with the drawing, a 
concrete configuration is not restricted to this example, and even if there is modification of a design of the range which 
does not deviate from the summary of this invention etc., it is included in this invention. For example, the configuration 
and the number of the needle electrode 8, the uptake electrode 11, and a deflecting electrode 12 can be changed suitably, 
and can also fluctuate the number of the uptake unit 16 suitably. Moreover, although the above-mentioned example 
described the case where exhaust air particle uptake equipment was attached in the downstream of a silencer, you may 
make it attach in the upstream of not only this but a silencer. Moreover, it replaces with the uptake electrode 1 1 at a 
metal material, and is good also considering the conductive ceramics as a material. Moreover, not only the high voltage 
direct current power source 13 but high-pressure AC power supply is sufficient as a power source, and it may put an 
alternating current component on a high-pressure dc component if needed. Moreover, a diesel power plant is not 
restricted to the diesel power plant of car loading. Moreover, the number of the moderation plates 38 and 38a may also 
be arbitrary, and both mixture is sufficient. Moreover, in the above-mentioned example, although the auxiliary mesh 40 
for moderation was used as an auxiliary moderation means, an unit or two or more members for mesh may be used as a 
main moderation means. Moreover, although the forward polar electrical potential difference was impressed to the 
needle electrode side, you may make it impress a negative polar electrical potential difference in the above-mentioned 
example if needed. 
[0033] 

[Effect of the Invention] Since the path of idiosoma is thick while electric field can be centralized there, therefore 
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continuous stable corona discharge can be obtained since the exhaust air particle uptake equipment of this invention has 
the needle electrode which has the sharp needle point as explained above, it has preeminent black-smoke uptake 
capacity and endurance also under severe conditions, such as car loading. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 11] 
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